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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce combining 
process (pairing process) quantity of the beat frequency 
at the time of a frequency ascent and the beat 
frequency at the time of a frequency descent, to reduce 
erroneous pairing and to improve the processing ^-±— 
efficiency of distance and relative speed calculations by ^fetffi^f^ 



uj**- &WB&*LJ**x * r^»-Li 



removing the peak spectrum of the beat signal generated 
by the reflected signal from a continuous road side 
object (guardrail, soundproof wall, wire netting). 
SOLUTION: A continuous road side object process 
section 1 0 groups the peaks having the interval of peak 
frequencies within the continuous road side object 
judging peak frequency difference set in advance (e.g. 
frequency difference corresponding to the distance 10 
(m)) when many peaks are detected on the peak 
spectrum of the beat signal in one beam radiation 
direction. The continuous road side object process 
section 1 0 refers to the peak spectrum in the adjacent 
beam radiation direction, excludes a peak from the group 

when the peak related to a preceding vehicle is included in the group, and deletes other peak 
data. 
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[4*fFM*0>ttH] 

<5^Tfl&E»*^tt«*4fcffl-*"5 u~^36«»cioV^T, 

&£gif Lt, atflrttoHttS[j:SAttoHtt«oll<r io 
If— h*s<? Vfrh LT^£tSi"5 ^giC^T, 

tf— b^-<^ h/u«t ur^m-r^ i^— ^sswc*3^-c\ 

[0 0 0 1] 

«W) ^ £>OR#t{f ^laotW 5 if- Mf#Otf- 40 
u~^e«-iii-5 i><ox*$>z> 0 

[0 0 0 2] 

[fe*<7>&flf] WHIT 5- 2 3 2 2 1 4 > 
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fetfc5«t6ri:t\ *3fts*-> r S:*fT-t"*»«-* 
[00 0 3] #M?7-6 3 8 4 3^ai^ BWM 

«:fcott»Ei(tav*a#a**ra#^«£-r5*«^- 

[0004] 7-9 8 3 7 5 ^S^li, FM- 

cwu— ^*fflv^*iWm*lc#«E-rs!i*<o|»#*^ 

U *P^tT*[ft±(^*v^ihft:S:IS*«F^fefi*^L 
T^MH-fcfcfcfc:, TE©**35 s Et*H-CV^ 0 FM 

h/VAXtn^EW^;*^ h/UB£SSttJ-r5 0 BMJtft 

TREW©^^^ hA-£* 

W^Atf>&«£Tf!KiL»:{£«S;*-<* h/utf— ? 

A^^CTftkitfrl^S^^ h/ut- ?<OZ*frhte 

[0 0 0 5] 4#Bfl5p8-2 6 2 1 3 0^«t-Ji, 

fTftx-SJcilcbfei^— ^iS«* s E***trv^. ceo 
^pPflmom^^tf- h« KSftSr-ttt^f^SJi-s vf 

[0 0 0 6] 



<> 
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ft_h#gim (^T, ±#«S«i:lE-*-) 
[0 0 0 7] L*>L*#b* «*o**3fl«fcS»*tt* 

[ooo8] eh &mm&mm*te^ t z <dk°—? 
? v/v?— ?<d— ffl&^-rmwmx&>z> 0 mi (a) « 

<h*5fetT*WTl, T 2 tt&OTC, S^f 

CHl-CH7^U^5o |$iT0©«IV0i: 

— *^>5fetT*PT i (D^mv i fii5tfrai:-efc5o <fe* 

[0 0 0 9] |g!l (b) &±&&m<0\?—hig-f§rW— 

^^^^ h/uiaswi^Lstt^-efcSo 

h/W (tr-*«i£») «r«S:Wi-^LXV>5o «ftU2 

1 ^fc^^gclt^CH2-e^ttl$ttfc5fetT*(^T ICO 
fcf— fX'*.? h^Sr, t^U3 1 Wtlf— Ajtt»*IftCH 
3T^tB$ttfc$fetT*MT 1 <Dt°— n 

Tiot°-^^^h/^, ^fU5 i tetr— J»Mc%ijj 

[£]CH SX&m&tltzftft&WiT lcot-^^^ hA- 
^LTV^5o f^f U 4 2 f i t - i^M^fS] C H 4 -Ci 

2 ii bf — ASfeSt*r&l C H 5 T'^m £ tt^:5fefT*WT 2 CO 
tr— ^U6 2fj:t:-^lt^CH 

-5§-U 7 2 |± fcf — AgcM^rS] C H 7 "Cl&tti £ *tfc5fcfT*Pf 

[0010] IDl ( c ) f*TP£g|MliJ<£> tr— Mf %V> t°— 

Klf4©(c«ScotSR^- ^ ^lE-Tr t X\ t°-^*-<* 
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h/w«r«S;W«c:^LTv^So lf#D 2 n±tr— AadH-*- 

IpJCH 2"C^tB$tlfc3fetT*i^T 1 ©tr— fX^f h/U 
^D3 1 lit -AM^CH 3 T*fttB^tl/ift 
ffWMT 1 CO hA-£, ^F-^rD 4 1 (ifcf — 

J6*lt*r^CH4T^tB^tifc5feff*PfT lOf-^^ 
? h/U*r, 5 1 J*tr— Afelt^CH 5"C#!tb$ 

titzftftMmT 1 (Ot°— t*'*? hyu^/TLt^5 0 ?? 
*D4 2*itr-A»*t*|piCH4-e«IUi*ixfe3fefi t *p 

T 2cOt°— H/U£r, ^D5 2lie-AftM*" 

10 [pICH 5^tftffi*iXfc*fT*WT 2<oe— h/U 
*\ ^D6 2(itf-^fett^r^]CH6T^m^tL^^c 
tT*WT 2cOt°— ^7,^ flF#D 7 2l*fcf— A 

M^CH 7 -e*ffl Sttfc jfeff*Pf T 2 (O 

[0011] ifeff SCK T 1 t g ¥WT 0 £ <Dffl*frjg£fi 
DT^5cOT% #tf-A^|t^CH2-CH5 
t'M^tifct-^^^^ h;i^U2 1, U3 1, U4 

1, U 5 1 , D21, D31, D41, D 5 1 K y ~7 

20 o) % ±^mx$>mtsthtzK o -? vmilw. (tr 
feg (tr— ti4Kffrac«fc*oTt^s. 

tT^T2ii, $iT0OfjiV0 J: «9 
j£V2-C£tTLT^£<£>T* (*fT*iV2ttitWT0 
^P>Htn-C^<Ot?) , #t-AM*f^)CH4-CH 
7Ti&tti£*Lfct°— ^-<^ h/W4 2, U52, U6 

2, U72, D42, D52, D62, D 7 2 YX^ifh^ 

30 bfcKy^7««»»»ti*^»Kttt*0. TPWB5« 

[0 0 12] tf-Agct+*rRjCH2T^. _L#astt(l-ci 
ocot°— ^^-<^ h/uu2 l ^tB^n, T^§i5ffi'J-ci 

ocot"— ^^^^ h/l-D 2 1 ^^m^HTV>5cOT% ± 
^tv^nlo(Ok 0 ~^^^Sc7^^^tfci$n-Cv^^coT^ ± 

40 #mjco tf- ?m&m t t*««© t°- ^ afi»^jBL^. 

[0 0 13] t^M^CH4/^(;i:t- AftSt 
*(o]CH5m -h#»«. T(^M'J^n^^2ocot° 

;te>*i5 0 -€r-"C% 4il^9com^'&•^^:c7)^:"r^cov^-C 
EBI^fcW^ffi^SoiftKSrfi 1 *^, 4 coffigS 

50 #§|5{|iJco t°- ^ J^&^c t T*««© ^ 
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[0014] m2temu&mtfofrfoz>t%<D\?—?*'< 

9 h/^— ^CO— m&TfrtWtWMX'tbZo 02 (a) 

11 0 <Dmftjj&]<D&imcm?u$tf— k 

Offi^MiJ^l^fo5*^^^LTl/^o w<B»-g\ 0 2 
(b) , 02 (c) d^Ti 3^«^#|£L 
fclt^t-^^^^ H/UUGl l-UGl 5, UG2 
1-UG24, DG11-D15, DG21-DG24 

amtk-fZo 02 (b) , 02 (c) -cn±*» 

«g -c«tu * titimm&mvo 5 e- * m t T»mwx 

[0 0 1 5] jgJBtK«Jifttt»lh«l"e*>«3. SSTO^IC 

[0016] 03 ^ff^SSB^y D y 

i£St$ (A/D^&g|5) 10 14:. ««*C#«ei5 (FFT 

ffi) 10 2 4:, e°-^^W^i 0 3 4:, • 

SSirSfl (^ryy^) i04i, ^7** y ^aoa 

SB1 0 5 4:, 9 — h*GSSl$l 0 6 fc^fejfcS. 

[001 7 ] m-9-ft&tis ( A/D^^a) lout 0 

D^LT, 7^*/Ulf-b«#«:«ttS#Wffi (FF 
T8R) 10 2^Mt5, HJft»»«fSR (FFT^) 1 
0 211 rv^^/H^- y sKKttaS: 

[oois] em • tiwa^ssiias c^r y 1 

m • ffi*fasss*g£SP (^r y >>rm i o 4 n wk<o 
m^t>^(D±x^^xmm^^mzmnmm^m» 

^^Sr*5£-TSo 9*7*9 y 0 511 




(4) M¥l 1-211811 

6 

S:^— ^ki-So ^-y7H619510 6 

i"*4:4:fc^ l^-#&4&<&«£fit3*U #*t«4fttf>ffi 
[0019] 02 (b) , 02 (c) IC^LfcJ; 0 

10 *aq*Hi3n*:»fi\ EMI • tS^ilftafftB 

^ffls) i o 4H aft^jfi^^-frco^-c^o^-cEBt 

^it^iltR^ttSw4:355fes (K^7yv^4fs 
B*^*»tH*^#?>ttS*-eoWIH36 s lS< #5 4: 4: fc 

[0020] - comma ^(ox otewhrnzftm-tztztf) 
(^ryy^i) t^^^ra^ryy^s 

30 Lfcu-^BSrSfft-r^^4:^i«4:i-Sc 
[0 0 2 1] 

WJEi-SWJtfcffW^afcfll*.^- 4: 4:-T5o 
[0 0 2 2] ^OfS^JC«SU-y3fiBf*. tf- 

[0023] rco5g^*c«5 ^Kfitt. hf— h^-< 

Lfcfef-^S¥^g'J[*i-S#ik^BrJI^^4:^ii^feZ 
4r&*r«4:-r5o 

[0 0 2 4] r^>5l^(c^S^-^B(l SMS&ft'l^l 
50 d^^Rltft-^tC<tor^-f-5 tf- hff-^tDf-^^-< 



0 
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[0025] w*>w»ic«5i'- ^KKtt> mm&mm 
h (DRmt^ x o x 3=1* z> tr- h it e°— 

[0 0 2 6] »Jhftfls*iJ^#att, BFf^M^±Ob°-^ 

skir^r**. ^-Ki/-/u»©n»«i»ii, tr- 

[0027] aHKKfliWKtti#Ktt« mm&mtofrbto 
&&tmtt£ox±-rz>}?*- vm^w-t h/i» 

oa*^w«i (^ryy^i) w^ct^: 
r^^x^S^^^tc, SttRM4ftric*t-*-5EIV, 

[0 0 2 8] 

^b<oKmt^^m^, ^mm^m^^x^»<D&: 

t°- ^ £>^<7>fg:^jfetT* tfXW <h illRRfflM&SrIKBiJL 
T^tSIt^tSco^ &«Rfldtt€r«ffi##ifl> 
£ -T £ r £ lc J: o T jfetT* tf> Sffi I- £ Sit ft -«§• 

[00 2 9] WT, ro55McO|llfiOJKffi**f+0ffi{C 

#«T?B\ F C W I/- ^ilClffl Lfc« 
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11, FM-CWI/-y**S2 £ lx-^«#ftiaffl3 fc 

(A/DMS15) l it, ja«c»»«rffi (FFTSP) l 

2<h, f-^tftujasi 3 xttRMfe&affi o t, 

^yy^lffiis^ *— y y h*Q.a«Ri 6 
^$ii5o y«#ftiaffi3(i. Ill 3 (C^L 7c 

[0 0 3 0] FM-CWl/-y«2lt 0f^0>£W 
flU »flc-CRltSttycRW«S:Sfs UT. SI«»t(OJS 
^t±lM6o FM-CW!/-«a2lt «»C0>fcr— 

20 ^tr-^S^fltfiEi: ttv^o */c. Ri«IK««:«ftkn 
[0 0 3 1 ] ft»StiiSB (A/D£lfcS» 1 1 I*. -*vp 

=f- tr— ^ m co f m - c w i/— 2 a»e> a s ft 5 

tr— Mf#£rA/'D^&L-C, xv^^/^tf— 
&^cS?WpP ( F F T pR5) 12^«t5o «»W 

(FFTgp) i 2ia. ^v^/utr— y 

30 h/Hww) ^-^^m^-r^o Ji^m^gp (fft 
Tfe&w&^irffimtcoMfc&ttrtxmi&Witetf 

[0 0 3 2] fcT-*l£Uiasi 3tt, «»iR«PW (^^^ 

h/uMVr) f - ^ ici^^ 1 1 - h ft f CD t - ^ ^ t ttl 

\ttnhm$t<DK*-?&±xmm-fz>o 

40 ttJ«fP13tt, tf— Ajfttt*r^CHn3S:P>W-±#g|5«iJ, 

Ti*^«fl*^i-««tcoms:f+ft-ctr--^H»», tr 

[0 0 3 3] aSttKft'J^^afflS 1 0 Ji. A»lt*fil 
C H n giJlca»o±#«M|iJ, TP*ffl5ffiOS^*JI*iSffiJ«l^*J 

^fi'J^^a^ i o tr— Aisatzfrip] chi (^±#35 
(ftH-ccotf— t^-r— ^ (tr— ^JBK*. tr— ^u^) tc 
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h 3 \c^^xmmmMm<Dmfete h mzmm&wm 

[0034] mm&i%m*&m% i o il 
istitz.K°-?<D%L znm-rzo ±.%-um(o 

X'hzm&te, t'-^-^m^u t°-^ 

[oo35] mm&mm$m& i o i* % ±#ajfli* tziz 

(«x.ff 3) «r«;i-0> 
#m£&v*TSttBMM (**#l«iMP*r*i*) a**ffl 

[0 0 3 6] SMBfllttftusfls ion ±#«Wl|-e*a 

iHJlOll, ^^^L/c31^{IiJWJ^fflfc: 0 -^^^ 
ftH (0»Jx.tfKSfl o*- h/Hcffla-f5«jK!RII) « 

^KIPH^/Jn $ < *«a*»5^ *W S: ^/v-^fc U »it 

[0 0 3 7] roj:9^t-^i^g^I¥i:lTi 
«E»«Wfc«:W»i"5#ft^*5V^rtt, fl*«H5 (a) 

i, vo) fc^»»asaw**#<* jfefi 1 * (vi) t& 
a©*S (vo) t<o«#i««3ftS/h*i^»*(cf4 % 
^ti5i: 0 -^T-^[j:i5 (b) tc^-Ti: 5^tH^tb 
6 0 »Jh@3&» (KftiJW) (vi) 

[0 0 3 8] XttBfflftteaffi 1011, ^A— -7Vc L/i 
* * tcigjRK««i^^(©«ifl:{c J: 5 tr— * tf^ 

KDfxy^ll, ir-AS^frfaotr-^- 
tf. B2t^i"^-^ttlt*I^CHir-iljRB«l«llC« 

h 1 ^^{lycot^— A^cit^cH 2©e-^f-^ 
jcS-^v>-c^*y^-rs 0 tr— ^jsst*isjcH5 
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tr— A«ctt;fr|6]CH5 J:«9 t>^^l'i^^0fc:'-A«c#t^' 
[0 0 3 9] iSttKAttttaft 1 0 11, bf-A 

^- ^ *s * 1 ^»^ii, y^—^ik Ltzt*-?mco\i o -? 
s» ^®^t#&) -tzm^r. ms-r 

S^T^S*^) SC(L >//i— ^bLfct 0 -^^$:^i] 
* <t n ^ U T tr — * - ^ £ B 'J ^ -r 6 o 
[0 0 4 0] SEflEKflWftyBn l 0 iL S^SSiR'l^ii: L 

ft"l«r^-rfl!f*i:0»lSS:f+JtTtH*i-So r^iSJttKfllJ 
30 ftteSSUl Otc.to-C, »ff»3ftO«SH«-1E*L^:»Jh 

[0 0 4 1 ] Xfll!B1R|«f«La«|S 1 0 iL 5SJttK{B!J»eo» 
^ T*atKl»^f Struts <!: t t>K, #^Lfc^ 
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BiMMijift^ifctt* mmm&ic&'ii, tr- * ^ma 1 
3 a> <b £ n ^ t°- ^ x - ^ * is^i&^ic^ 

[0 0 4 2] EK - fett%«StJMls (^7 1)y« 1 
412, ffi^^^^i o^J:oriS^{iil^^6 

tr- A»itari«ja«w±#«fi5«"c*a * tr- * mse& 
<b T»»«d -c* fcB $ ttTt tr- * m t <om?*&t>it 

/u-/{kt5 0 ^ — h*Q««Rl 612, #fc*— 

U «-*Hfe»tf>ffi« (EM, * 

[0 0 4 3] B6»]£JRB«tt«aflSC^(t&3tlKKfl 

WBt?*>6„ HI 6 (a) (it-AM*l^]CHKO±# 
»ffl^m$nfctr— ^y*-^ h/^*, B6 (b) ft If 

* h/i"£r, 06 (c) (it-AM^CH 1 COT^SP 
ijUiT^m^Hfct 0 -*;*^ hA-£. 06 (d) JifcT- 

A»at*ip] c h 2 (OTHrtBWeakffl *nfc tr— * *-<^ 30 

[0 0 4 4] HI 6 (a) IC^-T <£ 9 f-> ^Sttt^ft 
CH 1 CD_b#a$fIiJT'5^^t 0 -^ (t°-^||Mf a, 
fb, fc, fd, f e) aM$fcH£ftT*3*> , #tf— ^ 

ENEl 0*- b/Wcffiai-S«««S6) W^tfc^i^ 

So fit, 0 6 (b) MiiH-J; 5K> A 

JSiRftfa, fb, fc, f d, f e fcT— * 40 

(tf— *H8i»f a , fb, fc, fd, f e) 

¥-?T-?mm£tiZ>o 0 6 (c) lc^H-<fc9lc, 
A»4t^rrfi]CH 1 coT^Mi-csfi^t: 0 — ^ (tr— 

^HjRftfl, f2, f3, f 4, f 5) 3ft5«t±J*ttr 

/^-yftsnso tut, iU6 (d) ic*-j-j;5^ n 
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ic, «-tr-*H««f l - f 5lc#/£i-5t°-*Jl&m 
Olf— ^aM£ffi£HT^ftl^&£\ 5fl<Df— * (tr— 

So 

[0045] 07 ttigjRKftiiwteafflicfett 

WmXlbZo 0 7 (a) fib'— A«c#t*TS]CH 1 <0±J?- 
^{RiJT^m£;ftfct 0 -^;*^ h/u£r, HI 7 (b) hfcfcf 

VY/V*. 07 (c) lit'-AM*l^]CH3^TM 

[0 0 4 6] 0 7 (a) T*{2, 6®C0t: o -^^^tti^n 

r^So ^^>9^>. tr— ^wttftf 1 0 1 tr— ^jBjft* 

flUli, 5l«!Bfl8«*J«ffltr->Hjft«SSJ:0 1,* 

^irLr^^ttSo f-^Mftf U-f I5©5i 
60tf-^^. *tr-^«RfR(^Sl3dsajRK(B!J«J*J^tr 

-yitZtiZo t-^Mtf 13, f 14, fl5£ 

AM^CH2t*ffl$tltl/^^ (0 7 (b) iC^ 

tf 131, f hi, f 151) , BSSH-S tr— a;8& 

«■ Jjfa C H 2 T^m * thX ^ 5 # fcT- * ^Kd'J^) 4: 

LT^J^tiscD-e, tr— ^»it*rfiicH 1 tc*5v>rffi 

^S§{I>i^<t LX?/\<—y P it£tlti&t:-?y*-? (f 1 
1-f 15) liBiJBfe^tlSo 0 7 (b) iC&^T, #fcT 
— 131, f 141, f 151, f 16, f 17 

e-^ (e-^MSf Hi) 3fts«iaistb-r*5f9, tr 
-A*lt*rftCH2T*lftttJStLfetr-^««[«:f 

t^A^#t^rr^CH3T^tti^ftfct: 0 -^^^f 1 7 

lttjaKBCHjRft-cfc-Sfc*, tf-^*At*rp]CH2 
t^tti$nfct 4 -^iss(f 1 7 Htjfen*«<os*t« * 

^stbSo tr— ^»it*-[p]CH2-e«im$tL 

fc«-t°— ?<D*PX% t°— ?m$i%ti 1 7&|&<fllOtr— 
^ (f 131, f 141, f 151, F16) ^fc°— ^ 

[0 0 4 7] 08^J:t/0 9tt*fT*Wft6>W^*jKI6 

00(^*^^ff^ofc^^^UTV>So 0 8 (a) , 
0 9 (a) ti, n^ffiyjc^— Ku— ^^rW-TSfii^^L 

8 (b) , 09 (b) _b#3S{|iJT^tti^^^t 0 — ^ 

x-* (tr— ^««*) Srtr-^«««(-»JSL^ffl:fi 

T^LTV^o 0 8 (c) , 0 9 (c) ii. Tl»««-C 
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^tC#JSLfc{£BT^LT^6o 0 8 (d) , 0 9 

(d) i*. y >^i^t^M<oies(cs^^t 

(b) ~08 (d) , 09 (b) -09 (d) |£*5l^ 

[0 0 4 8] pflijtc^— K^—^Sr*-r5«S:3fetTLT 
£;M6 0 ^<ntL#). 08 (b) , 08 (c) 10 

©t-^ft^l/^ £ tic, ±#MiJ<hTf^^JT't: 0 — 
L^i-v\ :<og«, 0 8 (d) fc^Lfc«W*S**r» 
-C\ 0 9 (b) , 0 9 (c) tc^i-J: 51-, jSiRKftfl* 
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[08] mm&m®(D&m&mtebm£Mm&MM<Dm 

[0 9 ] %ttttflttotttt«a& 6>t^Jcil«iS««©Bfe 
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[time] ¥j£i 1^1^290 
i^miEi ] 

imm&] mm* 
imw<o%m i — ymm 

[0 00 1] 

9, PL<te. SjRKiRIM W-Ki/-^, Bel, & 

u~ ?mm ea-t- 5 1 c7) -e& 6 o 

[0 0 0 2] 

[^f^Si] M¥5 - 2 3 2 2 1 4 *4^#|Ctt, U 

B £ raff— S-t" 5 d»5*>S:*J»J-r« £ 

d*4rEflUc*JgiJ-rs J: 5 Lfc u-^aSJtasefcSJvt" 
[0 0 0 3] 7-6 3 8 4 3 4§-4>«ta±, @^ 



[0004] M?7- 9 8 3 7 5^il:(l FM- 
TSSH-5fc«>lc % Tffi^«^Ett*itri/^o FM 

[00 0 5] Wlfl¥ 8-262130 -5H*«i£fi. 
[0 0 0 6] 

[0 0 0 7] L*»bft3^fe. **©**^*>5»-&W:* 



(13) 

m& x tfTfttt* <o hm&$k & iesiic: *r ft it a & 

[0 0 0 8] llll^iig^MJ^I^^V^^#^7)t 0 -^^^ 
* h/UT*— ^O— «*r»i-KWH-e*>5 0 El (a) IS 

CHl~CH7^lTV^o S^pTOO^igVOi: 
C03fet?^MT2(L g$MT0(Z)*2V0 <fc 9 t>2t#lc 

[0009] mi (b) is±#aM&ycotr— hft^e— 

1 Jitf-A»cM*-fRjCH2T^tB^tl3t3fefT*:(^T 1 <D 

V—fx^f h/i-Z, fffU3 l iit-AM^CH 

tU4 1 IS If— Ai*M*T&)CH4X^i±S$tt?t5fetT*i^ 
T 1 cOb°-^^-<^ fflFfUS 1 ISf— ABctt* 

^LtV^o ^fU4 2 IS If— Agflt^CH4-e(t 

2 IS tT— AjStt^r^] C H 5 -Ctfcffl £ *Lfc5fcfir*:pa T 2 <D 
tf— fx^p hA-£r, tfU6 2IStf— A#ctt^"ftCH 
6-C*ttJ$tt^jfetT*P5T2 0tr— ^^^<^ hA-&, 

^•u 7 2 is tr— AjfcltsfriRi c h 7 -e&titt * tt^5fefir*Pi 
[ooio] mi (c) HTI»»«^tr— hf§#tf>tf- 

lPlCH2"etftffl*4x^jfefT*WT 1 £>tf— hA- 

tTf^TKOt°-^^-<^ hA-£, ^D4 1|j:t-A 
Sc*t*|pjCH4T-«IUiStiyS:ifefi L 9:i^T l coif-**'* 
? h/V$r, ffiF#D 5 1 IS If— ^»Jt^CH5t«^ 

#d 4 2 is tf- Agclt^c h 4 x&mtstitcftftmffi 

T 2<D¥—? YsV*^ ft^-D 5 2ISlf— A£fcft;fr 

^D6 2filf— A»tt*lfi)CH6-CttttJStL^5fe 
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f?*P]T 2 £>tf— hA-£r, 7 2IStf— ^ 

feM* ft C H 7 -C&aj £ n/c^ctT^T 20t°-^^ 

[ooii] 5fetr^:isj t Ui t o £ <Dfttt&)£te 

Ti&£lj£tlfcLtf— h/HJ 2 1 , U3 1, U4 

1, U51, D 2 1 , D31, D 4 1 , D 5 1 IS K y 7 

o) , ±%-&MXfcm&intL¥-? x*<? h/uftg (fc° 
^T^^iijr^m^n/c:t o -^^-<^ fa- 

fT*:plT2lS, SffiT 0CD«£V0 <fc «9 
av2-Cj6ffLT^SOT (*fT*MV2fSg4£i35TO 
^5>|«ttTVK(0-e) . #t-AMMCH4-CH 
7"Ct&£ti£*b£:lf— #X<<0 h/UU4 2, U5 2, U6 

2, U72, D42, D52, D62, D72 IS^r*L^ 
tih^y^^iyy b<D&9&$:VX^Z>o rofc£>. ±# 
SM&ms, E(Bllc*HS:i-S»«t»«J: 9 K:*h£ 

[00 12] t-AM^CH2T1i, Jb#6MM-ei 
0<Z) If-;? b^U 2 l3ft«*ffl**L, TI^MIJT'1 

0(Dt 0 — h/WD 2 1 ^^ai$tLTV>ScD-e > Jb 

tr-i,arW*r&jcH7(co^T>b, ±#««. T*«« 

ZtlZrtlloCDt 0 — ?m&%C&&tti£tlX\<^Z><DX\ ± 

[0 0 13] tf— Agclt^[^CH4^^r/|Ctf— AgcM 
^CH5m ±#ffi«J. Tfe&m*:tl?tl20<D\f 

—?m&%c&&mzthx^z><Dx\ ±#MJ^t s -^)i 
[0014] m2&mm&MVo&ibz>b%<D¥— 

IS, *^TO^>5itT*-rRj^&{l!Jlc0iJx.|^^f- KU'-/^ 
<0iS«cKftiJ»3ft5fc5»^^Lrv^o ::<0#-g\ SI 2 
(b) , 12 (c) tc^-TJ: 9lc, XttBfltt(c#A;L 
fc1Si5:cOt: 0 — h/UUG 1 1 -UG 1 5, UG2 

1-UG24, DG11-D15, DG21-DG24 
«4t^ 0 ft*5, BI2 (b) , H2 (c) T'IS_b#^ 
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4$ m £ ft fcatt»«Mfc «c« 5 tr- * ft * a* — gc-r a #j * 

*Lfcj&s. ±#»«^TI»»«i:"X?*HiSft-6tr-^» 
[0 0 15] XttK«*(2*Jh1to-e«>0. SPiToas* 

^^aftft^i+Ki^jftfttttSo 

[0016] 13 tttS*^) yff-i-^SilBO^a y 
^MiTfcSo t**<au-^fi#8!«Kfill «#* 
(A/D*«l«) lOlh JSSEfBc«P*fSI$ (FFT 
35) 1 0 2 fcT— *|fttH«l 03^ • tltt^fi 

Si^SR (-<ry v^gis) 104^ ^7^^y^»i 

§151 0 5 #<y b^m%l 0 6 tfrtbftZo 

[0017] «-5-®iiffl5 ( 1 0 1 II HI 
^L*VM^-^2[5:ffai5^P>a*SftStf— h«#SrA/ 
Dfilt, ^*/u^-h«#*J«tt*«W« (FF 
T«) 10 2^««t5, ^»^Cfi?ffa5 (FFTSI5) 1 

HSi-^fc-e^^/nr- hft^offlttftflFtf h 

-?zm?)-tz>o ^-^tamam o 3*1 mmmvv 

*£tftfcHU ?-?MBft«rEK- A^auettffff 
ry>^£i$) io4^««t5. 
[0018] em • (^<r y 1 

- * J3R» fc T»««-C«M $ ftfc * 

^t>it Hryy^) SrtTfco-c, Sftfct* 

fi«r»»-r5o **<©fc?-**s«ffiSftTV*S»£\ E 

at • *B#aflE»nt« (-<r y ^^sw io4ii 
^^^^t5o *9**y >^*ys»i o 511 

Sr^Ou— ^b"TSo h^SSiSi 0 6 

-rat* tic i^-*ra»oiHSra» &tt%im<o& 

[0019] 12 (b) , 12 (c) d^LfcJ; 9 

^**«ka*ftfe»*. ■ tt*tft£ftjFffi (^r y > 



in«os»m*as»&ft-6*-c<7>^raa5a< ^5<t 1 t 

[0 0 2 0] ro^^fiwOj:9^JS€r»«:-rSfcfe 

^tsrt-e, «jftft±##<oir— b»tt*4:JBtt 
ftT**^^— h»ttfti:<oia***>**aa (^ry>- 

[0 0 2 1] 

W«*as±#-TI»tllk538i-*«««raS«U %$VEX 
RSt£ftfcS»Sc*:§«LT, aifi«^»fti:SlfS 

[0 0 2 2] igSt88ffl^ftda#a*j:, itjRKftiJfta^o 

£5 flLMt? tc Lt^tv^t^ H»a^ b W b *>T? 

H«*i:««ftT*i»<Dfcr- h^SSftir^m^^-fr^! 
bt> + i^^-<r y t as-c# 5 <h 
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[0 0 2 3] 

«a#ik^*ULfc5g*^«^«str— ^^^^ 
&-BUi»i- siS«teft"j*B»ji»^a £ a> * s Xttttflttte 

iW* £ W&\ L T WSi" 6 r k & X # 5 tf> -C , iI*%S&{&» 
[0 0 2 41 £tT, C^*W<oSll6o^ffiS:aSf+H®(c 

f*, FM-CWl/-y**9J2 t U-/fftJa.l«3 i: 
(A/D») 1 JI0&3£«#fS5 ( F F T 95) 1 

2^r, *—?&mmi 3 k. mm»mmtm.ni o k* 
* vfrt&mmi s k* #v b&m&i e k^^m 

[0 0 2 51 FM-CWl/-^fta2|j:, ^f^O^W 
III, »ft:"eKi+Stb^:R*t»tS:SfSL-C, a*flT«0>JH 
£fcH ;*)-*- £o FM-CWi/-^*ftaJ2tt, lf<Ot- 

T-V-j^mnffif&klsX^Zo iCnttft«r«ttff] 

[0 0 2 6] f Uj-gteffi (A/D^aS) 1 1 J*, ^/l^ 
t"-hff^A/Dt^LT, f^^/Ut- M1-S§-£J1 



(fft^p) i 2ti. ^v^/nr— hit^mm?— V 
^m&t&m&m-f^kx^i/f/i'V'— hiB^comtii&m 

h/KWf) ^-^^tH^I-r^o H«**«f« ( F F T 
g|5) 1212, AacSt*rS]CHnftt>W-±#8P«J, 

[0 0 2 7] fcT— ^tefflffil 3*1. HSft«ff 
m^l3ii s \f— Aft|t*f6jCHn*e>TJ«^±#»W, 

[0 0 2 8] jg«g»ffl«i»g« i o tt. tr-A**t*rft 

flpj "C CD fc? — ^ x — ^ *ffl8i», tT— *W</U) fC 

H 3 tcov >T31«»fllM*«>W3tft W£»jR»«J«i 

[0 0 2 9] ajBtKiai^^gsg i o^, ±E-&mx~tkm 
Ztiite-?<o». (tr-^») ±#ffl«Jo 
tr-^^c^^^bfcifF^tf-^S: (fl»jx.ii3) i^T 

[ 0 0 3 0 1 j g«E»fllHfc«i3gas 1 0 fit. ±#SP<RiJ^fctt 
?W (Wxitf 3) «:jB^TV^S#'&tt, -^(Dtr-AgcSt 

[0 0 3 1] mm&m#>tm.» 1 o t^, ±*»«t?tfttti 

O Fn1 Ri^ ,h $ < 55 v> f - ^ L , #ib 

^ft^w^t^o xiRBflittMiatn i o ^/u-^fk 



roo 3 2i ^<ox otet°~-?$k<Dmmzmmk in 
[CTsk-tm^^xo^, mmn9ttot*En t P<D*m (v 

1, VO) t(Offi^M^^<, jfetT* (VI) £g 
BOSK (VO) t<DftM&&#'b£i<^&lcte s tftffl 
snsfcr— ^f*0 5 (b) 9(-^tH^tL 
^-ftfefe, »JfcBJ&» (BMfe) i:5tetT*.(vi) 

$)b LT^ItB L % C<0»3RKiB!l*«:»JI»-r6r tdst?# 

f 0 0 3 3 1 jitttBWMfctegtt 1 0 tt, ^-^tLfc 
fcT— * fcilttBftiJft^^ftff^ «t 5 tr- * ds-g- 

tf, ID 2 t^i-fc'-i^tt^ftCH l -eiiMBAHtKcffi 
#,5 tr— ^as^ti/c^sa^a**, tr— A^ctt^r^c 

H 1 <fc <9 hftiM(D\?—J±1jkR^faCH2CDt 0 —?'r — * 

^(d tr— ^ 5 as-srstb-o 

tr— AJWit;frfi]CH 5 <fc 9 fcftttllOtr— A«c#t^f 

[ o o 3 4 1 a nuftiiMfcftiigas i o tt. »»i-stf-A 

ti<7> tr— * ^ &m £ n - * tz ii is k i: tr- * s»<o 
— * a** v ^§-&i*. ^/v-^bLfc e— tr— ? 

KRfllMlttioti, »s&i-str— ^**t*iPj-c<otr 
4ft £ W s l r e - ^ - * * HU Bft i" * o 
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[ o o 3 5 1 mmmumKmn i o<*, XRKflMfe£ l 

[0 0 3 6] j«KBflB»feg« 1 oti, XttBttft0>4* 
Ua$l 3^b«^$tL5t: 0 -^^-^^Otg||^i:5^ 

(SBittiufts^^^ h/^-^^r tr-^^masi 375- 

P>M^^5 tr-^^-^^offiBBS'&^feSo iS^ 
3 ^t>MSti6 t°-^f-^of ^&IRBaittl^ 

r o o 3 7 1 mm - watataaMttt ^^») i 
5i«sSLifP (^ryv^as) i4(i. s^c^*a^^ 

[0 0 3 81 m 6 »iElRK«««La«IS^j3»t«XflEK« 

B0t**5 o H6 (a) {it'—AScM^^lCH 1 (7)_b# 
Mj"C^ttl$tL^t: 0 -^^-<^ HI6 (b) tit* 
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-AM^CH 2 <D±%-&MX&tti2tlti tr— * 

* h/U£. HI 6 (c) f±fcr-A«cft*T6jCH 1 (DIM 
{RiJT^&£ftf::t 0 -^;*^ El 6 (d) lit*- 

a » at*- ^ c h 2 <o maiR'j xm m $ n fc tr - * * ^ ^ 

[0 0 3 9] HI6 (a) (^^i-J: 0 fC. t*— A£fctt;frfa 
ch i <o±#3HiJ-e 5 * (t°— ^IStf a, 

fb, fc, f d, f e) ^tfcj£*XT2o9. #t°— ^ 

&mio t-hMzm^-rzmm&m \*\Hxibz>m^ 

5 0 f it, in 6 (b) tc^-r^ptc:, n»i-str— a 
S$:#t^^CH2(o±#^{iij^^-<^ h/i^tc, £-t 0 -^ 

JBft«Cfa, fb, fc, fd, f el^gt^t:-^ 

(tr— ^JBSSfa, fb, fc, fd, f e) fC<£6 
fcT— ^7*— ^Ht»J|ft$iX^ 0 i6 (c) JC^T <fc 9 tC, 

tf— Agctt^r^cH i (DT&nmx5m?>t a — ? (f— 

*«jfc*fl, f 2, f 3, f4, f 5) ^tH^tLT 

/is-yfcZtiZo it, me (d) tc^-ri n 

fc, #tr-^j«tt*f i-f 5*c»jcEi--6tr-^«tt* 

<PtT— *j&?4fcffl$*LT^ftt^»'g\ 5fi<Dt°— ^ (t°- 
^Mtf l-f 5) ic«*tr-*^-*fiS'JI&i**t 

So 

[0 0 4 0] m 7 fia3KKfl««toS8P{c:*3Jt5jllRK«J 

^it'fcSo HI 7 (a) fitT— ^J»|**|6jCH 1 0>_h# 
^iliJT^m$tufct°-^^-<^ h/w^r % B7 (b) tit' 
- A Sfctt^ffa C H 2 <0±#«|$«1 T*1£ ttj $ tltc t°— ^ X 

* hyuSr. 07 (c) tifcf— A»St*[R]CH3(OTI*a 

[0 0 4 1] 117 (a) -eii, 6fflOtT— ^j&SJ££ti£*X 

f i i aiBMittWftffltr-^ o 
bJcKttTi^sfc*. f— f i odte^e- 

^iLtj»**lSo ^J^fe^c f 1 1- f 1 5(£>5{® 

-^{fc^ix^ t-^MStf 13, f 14, f I5i 

Att*t*rfijCH2T*ttUi*tLTl/^355 (0 7 (b) iC^ 
tf 131, f 141, f 151) , BMS-f 6 tr— A«C 

m&mmt Lr^-^b^^fc^f-^-r-^ (fi 

l-f 15) WtMBfeSixS. HI 7 (b) Mio^T, 3-t° 



-^f 131, f 141, f 151, f 16, f 17 

t--? c tr— ^i^»E«c f i7i) tmrnztixis?), tr 

~ASc#t^fS]CH2T^m^nfct: 0 -^jljSaf 1 7 * 
b'-A^#t^r^CH3T^m^ttfct°-^^jS©:f 1 7 
1 lil£J3n^£JS&»T*&Sfc«>, tr-*»|+#|6]CH 2 

-ettUistt^tr— ^JBttftf i 7 te&fTiit^satff * 

fc#f— ^<7>*T% t°-^&^f 1 7£|&<ft^lGDt 0 — 
^ (f 131, f 141, f 151, F 1 6 ) <7> t°— * 

[0 0 4 2] HI 8 *3 X Xfm 9 li&fT *1W ft fe tfKilJRB 

Oj^^^^fTftofc^^^^LTl/^o HI 8 (a) , 
HI 9 (a) li. wmdtd^— KU— /v*r*"t-5«*rjfe*TC 
r*5*9, 3ttT*M^l^*>S3lKli^^^LT^So HI 
8 (b) , HI9 (b) fi, ±:#MiJ-e^tti^ixfct 0 -^ 
7*-* (tr-*H«R) **-*«««c^Lfcffi« 
t^lti^o H8 (c) , B9 (c) II, TRSfBffidr* 

«imstb^tr-^7 f "->.(tr-^«jftft) *rtr-*«» 

»|c»*ELfcffi«T?*LT^5. HI 8 (d) , HI 9 

(d) is, y ^^s^ft^tt^^mt-S-^^^T 

S#£ftfc»#^<Offi«&^LT^3 P **5, HI 8 
(b) ~EI8 (d) , H39 (b) ~HI 9 (d) l£3o^ 

[0 0 4 3] p^tc^f- Ku— ^«r^T"r5««r*tTLT 

$tl5 0 Z<Dfz£>. ms (b) , H18 (c) f^-T£ 9 
(c. &9A(Otf— Ki/- /utc^S tr— ^7^— ^S¥GL, ft 
btffd x *ffifl0^f— Ku— Mz.m%> t°— ^-r-^l¥GR 

-CfcSo Ku— /t-^S tr— ^ii, 

O tf - ^ $r£S^V ^ ^ <h (C , Jl#95«0 t T»SRffl!J X If— 

^»3dSSftoXV^Sr fc*S#lr^o z.<Dlzito % -<T D 

L^>i-v> 0 :^e*, Hi 8 (d) 

"C, H9(b),H9(c) tc^-TJ:5t-, iS^cSSflJ^i 
fc«Sif-^7 f -^^^5feU-C, 5fetT*WS(c^se- 

«taft fet/^EK • ffi»jsaa»toa*s«FMr-fTft o 

- c w u-^^^tjtc^tf TtfeP^ bfc^. **Mfi 9 s 
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HJHtt«i:JB«*TI»«P«>^- 

tattle SMKMtttc^ti-^ENI, tB»iiffiifi*«: 

[Hi] ^SS^^^v^^^t: 0 -^^^^ h/^- 
[02] igftK1Hftas*>&£ #t£>fc°-^ h/v^— 



[13] K^u-yff^l^i^py^Mi 
[04] :^IC«6FM-CWl/-/Si(DyP7 

*«j£0 

' [0 5] mm&m&&£vftfti£<nmmmnm 

[US] ffi^K{IJJ^o^m^S/«cbt>*tc^jKKOT#io^ 
[0 9] ffif^i&ftiJ^tD&ffi^ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Epitome 



(57) [Abstract] 

[Technical problem] By removing the peak spectrum of the beat signal 
produced with the reflective signal from continuation road-side objects 
(a guard rail, a sound-proof wall, wire gauze, etc.), reduction of the 
amount of combination processings (pairing processing) of the beat 
frequency at the time of a frequency rise and the beat frequency at the 
time of frequency descent and reduction of incorrect pairing are aimed 
at, and improvement in processing effectiveness of distance, a relative- 
velocity operation, etc. is aimed at. 

[Means for Solution] The continuation road-side object processing 
section 10 carries out grouping of the peak within the peak delta 
frequency for a continuation road-side object judging (for example, 
delta frequency equivalent to the distance of 10 meters) which spacing 
of a peak frequency set up beforehand, when many peaks are detected by 
the peak spectrum of a beat signal in the one beam radiation direction. 
The continuation road-side object processing section 10 excepts the peak 
from grouping, when the peak concerning a precedence car is included 
with reference to the peak spectrum in the adjoining beam radiation 
direction in the inside which carried out grouping, and it deletes the 
other peak data. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The radar installation characterized by having a quiescence 
body judging means to judge the peak group which turns light, a 
supersonic wave, or an electric wave to a body, emits it, receives the 
reflective signal from this body, detects the consistency of the peak of 
an input signal in the radar installation which detects the location of 



said body based on an input signal, and has the consistency of the peak 
beyond a predetermined value as a quiescence body. 

[Claim 2] The radar installation which transmits the modulated wave to 
which a frequency repeats a rise and descent, receives the reflected 
wave reflected by the body, and detects the difference of the frequency 
of a transmission wave, and the frequency of a received wave as a beat 
spectrum periodically by the predetermined modulation width of face 
characterized by providing the following A quiescence body judging means 
to judge the peak group which detects the consistency of the peak of a 
beat spectrum and has the consistency of the peak beyond a predetermined 
value as a quiescence body A quiescence body deletion means to delete 
the peak group judged as a quiescence body with said quiescence body 
judging means 

[Claim 3] The radar installation characterized by to have transmitted 
periodically the modulated wave to which a frequency repeats a rise and 
descent by predetermined modulation width of face, to have received the 
reflected wave reflected by the body, and to have a continuation road- 
side object detection means detect a continuation road-side object based 
on the description of the peak spectrum of the beat signal produced with 
the reflective signal from a continuation road-side object in the radar 
installation which detects the difference of the frequency of a 
transmission wave, and the frequency of a received wave as a beat 
spectrum. 

[Claim 4] The radar installation which transmits the modulated wave to 
which a frequency repeats a rise and descent, receives the reflected 
wave reflected by the body, and detects the difference of the frequency 
of a transmission wave, and the frequency of a received wave as a beat 
spectrum periodically by the predetermined modulation width of face 
characterized by providing the following A continuation road-side object 
detection means to detect a continuation road-side object based on the 
description of the peak spectrum of the beat signal produced with the 
reflective signal from a continuation road-side object A continuation 
road-side object deletion means to delete the peak spectrum concerning 
the continuation road-side object detected with said continuation road- 
side object detection means 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is this invention relating to a radar 
installation and removing the peak spectrum of a continuation road-side 
object in detail based on the description of the peak spectrum of the 
beat signal produced with the reflective signal from continuation road- 
side objects (a guard rail, a sound-proof wall, wire gauze, etc.). While 
aiming at reduction of the amount of combination processings (pairing 
processing) of the beat frequency at the time of a frequency rise, and 
the beat frequency at the time of frequency descent, and reduction of 
incorrect pairing It is related with the radar installation which aimed 
at improvement in processing effectiveness by making unnecessary the 
distance over a continuation road-side object, and a relative-velocity 
operation. 
[0002] 

[Description of the Prior Art] While carrying out frequency analysis of 
the radar signal (beat signal of a sending signal and an input signal) 
to JP, 5-232214, A, calculating the relative velocity to an object and the 
calculated relative velocity distinguishing whether it is mostly in 
agreement with the self-vehicle speed By the thing whose object is a 
road-side object when the breadth of beat signal frequency distribution 
is checked and the breadth more than the predetermined range has 
relative velocity in beat signal frequency distribution in accordance 
with the self-vehicle speed mostly and to judge The radar installation 
with which the object detected in case a vehicle runs a curve 
distinguished correctly road-side bodies or target vehicles, such as a 
guard rail, is indicated. 

[0003] In the mounted radar installation which measures a relative 
distance and relative velocity with a target body in JP, 7-63843, A at 
coincidence The 1st comparison means which measures a differential means 
to carry out time amount differential of the relative distance, and to 



obtain a differential rate, and the relative velocity and the 
differential rate of a target body, The mounted radar installation which 
prevented incorrect-detecting the road-side object which continues along 
an alarm or a road unrelated to control by having a prohibition means to 
forbid use of a relative distance and relative velocity when the 
difference of relative velocity and a differential rate is beyond a 
predetermined value with the 1st comparison means is indicated. 
[0004] The following configuration is indicated by JP, 7-98375, A, in 
order to except the quiescence object which is not on the travelling 
direction of a car from an obstruction and to recognize it about the 
mounted radar installation which detects distance and relative velocity 
to two or more obstructions which exist ahead [ car ] using a FM-CW 
radar. The spectrum A of the rise section to an obstruction and the 
spectrum B of a trailing edge are detected using a FM-CW radar. In the 
case of a quiescence object, in view of Spectrum A and Spectrum B 
serving as a delta frequency according to the vehicle speed, the 
spectrum of a trailing edge is shifted according to the vehicle speed, 
and it considers as Spectrum C, and asks for the spectrum D from which 
the spectrum peak which subtracts this from Spectrum A and starts a 
quiescence object was excepted. It asks for the spectrum E which 
consists only of a spectrum peak which subtracts Spectrum D from 
Spectrum A and starts a quiescence object. That from which reinforcement 
is not continuously secured into Spectrum E is excepted from an 
obstruction. 

[0005] The radar installation which enabled it to specify information on 
an object correctly by exact setup of the combination of beat frequency 
also in the case of two or more objects which have relative velocity is 
indicated by JP, 8-262130, A. Combine every one of the radar installation 
of this, combining respectively each beat frequency by the side of a 
rising limb and the downward section, and it is made into beat frequency. 
A beat frequency prediction means to predict the combination beat 
frequency after fixed time amount based on each [ these ] combination 
beat frequency, respectively, When each prediction combination beat 
frequency exists in the near frequency which contains each beat 
frequency by the side of a rising limb and the downward section after 
fixed time amount, It has a setting means to set up the existing 
prediction combination frequency as true combination beat frequency, and 
a specific means to specify the information on an object based on the 
true combination beat frequency set up by this setting means. 
[0006] 

[Problem (s) to be Solved by the Invention] By predetermined modulation 



width of face, periodically, transmit the modulated wave to which a 
frequency repeats a rise and descent, and the reflected wave reflected 
by the body is received. In the FM-CW radar which detects the difference 
of the frequency of a transmission wave, and the frequency of a received 
wave as a beat spectrum It is about one body between the beat frequency 
in a transmit-frequencies rise period (it is hereafter described as a 
rising limb side), and a transmit-frequencies falling phase, (it is 
hereafter described as a downward section side) If beat frequency can be 
found, it can ask for the distance and relative velocity to the body by 
the operation. 

[0007] However, since two or more beat frequency occurs when there are 
two or more bodies, it is necessary to match correctly the beat 
frequency by the side of a rising limb and the downward section for 
every body. When there is a continuation road-side object, many peaks 
arise with a beat spectrum with the reflective signal from a 
continuation road-side object. For this reason, the combination of 
rising limb side beat frequency and downward section side beat frequency 
increases very much, and the throughput for searching for right 
combination (pairing) increases. Moreover, possibility of becoming a 
mistaken combination (incorrect pairing) becomes high. 
[0008] Drawing 1 is the explanatory view showing an example of peak 
spectrum data in case there is no continuation road-side object. Drawing 
1 (a) shows the relation of the self-car TO and each precedence cars Tl 
and T2 equipped with the FM-CW radar of a multi-beam type, and the 
radiation directions (the direction of a core of a beam) CH1-CH7 of the 
beam which has predetermined beam width. The vehicle speed VI of one 
precedence car Tl is almost the same as the vehicle speed V0 of the 
self-car TO. The precedence car T2 of another side shall run with the 
vehicle speed V2 earlier enough than the vehicle speed V0 of the self- 
car TO. 

[0009] Drawing 1 (b) shows typically the peak spectrum of the beat 
signal by the side of a rising limb. Here, the peak spectrum (peak 
frequency) is typically shown by describing an oblong ellipse mark in 
the distance location corresponding to the frequency used as the peak of 
a beat spectrum. The sign U21 shows the peak spectrum of the precedence 
car Tl with which the sign U51 was detected in the beam radiation 
direction CH5 in the peak spectrum of the precedence car Tl with which 
the sign U41 was detected in the beam radiation direction CH4 in the 
peak spectrum of the precedence car Tl with which the sign U31 was 
detected in the beam radiation direction CH3 in the peak spectrum of the 
precedence car Tl detected in the beam radiation direction CH2. The sign 



U42 shows the peak spectrum of the precedence car T2 with which the sign 
U72 was detected in the beam radiation direction CH7 in the peak 
spectrum of the precedence car T2 with which the sign U62 was detected 
in the beam radiation direction CH6 in the peak spectrum of the 
precedence car T2 with which the sign U52 was detected in the beam 
radiation direction CH5 in the peak spectrum of the precedence car T2 
detected in the beam radiation direction CH4. 

[0010] Drawing 1 (c) shows typically the peak spectrum of the beat 
signal by the side of the downward section. Here, the peak spectrum is 
typically shown by describing an oblong ellipse mark in the distance 
location corresponding to the frequency used as the peak of a beat 
spectrum. The sign D21 shows the peak spectrum of the precedence car Tl 
with which the sign D51 was detected in the beam radiation direction CH5 
in the peak spectrum of the precedence car Tl with which the sign D41 
was detected in the beam radiation direction CH4 in the peak spectrum of 
the precedence car Tl with which the sign D31 was detected in the beam 
radiation direction CH3 in the peak spectrum of the precedence car Tl 
detected in the beam radiation direction CH2. The sign D42 shows the 
peak spectrum of the precedence car T2 with which the sign D72 was 
detected in the beam radiation direction CH7 in the peak spectrum of the 
precedence car T2 with which the sign D62 was detected in the beam 
radiation direction CH6 in the peak spectrum of the precedence car T2 
with which the sign D52 was detected in the beam radiation direction CH5 
in the peak spectrum of the precedence car T2 detected in the beam 
radiation direction CH4. 

[0011] Since the relative velocity of the precedence car Tl and the 
self-car TO is zero mostly, the peak spectrums U21, U31, U41, U51, D21, 
D31, D41, and D51 detected in each beam radiation directions CH2-CH5 are 
not influenced of a doppler shift (Doppler frequency =0). It is the 
value with almost same peak spectrum location (peak frequency) detected 
by the rising limb side and peak spectrum location (peak frequency) 
detected by the downward section side. Since the precedence car T2 is 
running with the vehicle speed V2 earlier enough than the vehicle speed 
V0 of a car TO, the peak spectrums U42, U52, U62, U72, D42, D52, D62, 
and D72 detected in each beam radiation directions CH4-CH7 have been 
influenced of the doppler shift, respectively (since the precedence car 
V2 separates from the self-car TO). For this reason, at the rising limb 
side, it becomes a frequency high by the Doppler frequency corresponding 
to relative velocity from the frequency corresponding to distance, and 
has a frequency low by the Doppler frequency corresponding to relative 
velocity from the frequency corresponding to distance by the downward 



section side. 

[0012] In the beam radiation direction CH2, since one peak spectrum U21 
is detected by the rising limb side and one peak spectrum D21 is 
detected by the downward section side, the combination of the peak 
frequency by the side of a rising limb and the peak frequency by the 
side of the downward section has only a general way. Since one peak 
frequency is detected the rising limb and downward section side, 
respectively also about the beam radiation direction CH6 and the beam 
radiation direction CH7, the combination of the peak frequency by the 
side of a rising limb and the peak frequency by the side of the downward 
section has only a general way. 

[0013] In the beam radiation direction CH4 and the beam radiation 
direction CH5, since two peak frequencies are detected the rising limb 
and downward section side, respectively, four kinds of combination of 
the peak frequency by the side of a rising limb and the peak frequency 
by the side of the downward section is considered. Then, the operation 
of distance and relative velocity is performed about four kinds of all 
combination, the most appropriate value as the distance to [ out of four 
kinds of results of an operation ] each car and a relative velocity will 
be chosen, and processing which makes an effective combination 
combination of the peak frequency by the side of the rising limb from 
which the most appropriate distance and relative velocity are obtained, 
and the peak frequency by the side of the downward section will be 
performed. 

[0014] Drawing 2 is the explanatory view showing an example of peak 
spectrum data in case there is a continuation road-side object. Drawing 
2 (a) shows the case where continuation road-side objects, such as a 
guard rail, are in the left-hand side of the travelling direction of a 
car TO. In this case, as shown in drawing 2 (b) and drawing 2 (c), two 
or more peak spectrums UG11-UG15 corresponding to a continuation road- 
side object, UG21-UG24, DG11-D15, and DG21-DG24 occur. In addition, 
although drawing 2 (b) and drawing 2 (c) showed the example the number 
of peaks concerning the continuation road-side object detected by the 
rising limb side and whose number of peaks concerning the continuation 
road-side object detected by the downward section side correspond, the 
numbers of peaks detected by the rising limb and downward section side 
may differ. 

[0015] A continuation road-side object is a quiescence object, and since 
the car TO is running with the vehicle speed V0, the relative velocity 
of a continuation road-side object and a car TO serves as the vehicle 
speed V0. For this reason, each peak frequency corresponding to a 



continuation road-side object is influenced of the Doppler frequency 
corresponding to the vehicle speed VO. Each peak frequency turns into a 
frequency low by the Doppler frequency corresponding to relative 
velocity from the frequency corresponding to distance, and turns into a 
frequency high by the Doppler frequency corresponding to relative 
velocity from the frequency corresponding to distance by the downward 
section side at a rising limb side. 

[0016] Drawing 3 is the block block diagram of the conventional radar 
signal processor. The conventional radar signal processor consists of 
the signal taking-in section (A/D-conversion section) 101, the frequency 
analysis section (FFT section) 102, the peak detecting element 103, 
distance and relative-velocity operation part 104 (pairing section), the 
clustering processing section 105, and the target processing section 106. 
[0017] The signal taking-in section (A/D-conversion section) 101 carries 
out A/D conversion of the beat signal outputted from the body section of 
a radar which is not illustrated, and supplies a digital beat signal to 
the frequency analysis section (FFT section) 102. The frequency-analysis 
section (FFT section) 102 carries out frequency analysis (spectrum 
analysis) of a digital beat signal to a digital beat signal by 
performing fast-Fourier-transform processing, and outputs frequency- 
analysis (spectrum analysis) data to it. The peak detecting element 103 
detects the peak of a beat signal based on frequency-analysis (spectrum 
analysis) data, and supplies a peak frequency to distance and the 
relative-velocity operation part (pairing section) 104. 
[0018] Distance and the relative-velocity operation part (pairing 
section) 104 perform combination (pairing) of the peak frequency 
detected by the rising limb side for every beam radiation direction, and 
the peak frequency detected by the downward section side, and calculates 
the distance and relative velocity to an object based on the peak 
frequency put together. When two or more peaks are detected, distance 
and the relative-velocity operation part (pairing section) 104 calculate 
distance and relative velocity about two or more combination of all, and 
determines the most appropriate combination from the result of an 
operation of distance and relative velocity. The clustering processing 
section 105 carries out grouping of the data (distance and relative 
velocity) from the same object based on the distance and relative 
velocity which were detected for every beam radiation direction. The 
target processing section 106 calculates the width of face of the same 
object, and outputs the location (distance, bearing) of each object, 
relative velocity, and width of face while it calculates the center-of- 
gravity location of the same object, and bearing of a center of gravity 



based on the peak level detected for every beam radiation direction. 
[0019] As shown in drawing 2 (b) and drawing 2 (c), when two or more 
peaks which start a continuation road-side object by existence of a 
continuation road-side object are detected, since distance and the 
relative-velocity operation part (pairing section) 104 need to calculate 
distance and relative velocity about two or more combination of all and 
needs to determine the most appropriate combination from the result of 
an operation of distance and relative velocity, it requires time amount 
for this processing (pairing processing). Moreover, since there is 
combination varieties, the combination which is not right may be chosen 
(incorrect pairing may arise). For this reason, while time amount until 
the final outputs, such as a location of each object, relative velocity, 
and width of face, are obtained becomes late, when incorrect pairing 
arises, detection precision, such as a location, relative velocity, and 
width of face, may deteriorate. 

[0020] It is removing the peak spectrum of a continuation road-side 
object based on the description of the peak spectrum of the beat signal 
which it was made in order that this invention might solve such a 
technical problem, and is produced with the reflective signal from 
continuation road-side objects (a guard rail, a sound-proof wall, wire 
gauze, etc.). While aiming at reduction of the amount of combination 
processings (pairing processing) of the beat frequency at the time of a 
frequency rise, and the beat frequency at the time of frequency descent, 
and reduction of incorrect pairing It aims at offering the radar 
installation which aimed at improvement in processing effectiveness by 
making unnecessary the distance over a continuation road-side object, 
and a relative-velocity operation. 
[0021] 

[Means for Solving the Problem] Light, a supersonic wave, or an electric 
wave is turned to a body, the radar installation applied to this 
invention in order to solve said technical problem emits it, the 
reflective signal from this body receives, the consistency of the peak 
of an input signal detects in the radar installation which detects an 
objective location based on an input signal, and it is characterized by 
to have a quiescence body judging means judge the peak group which has 
the consistency of the peak beyond a predetermined value as a quiescence 
body. 

[0022] The radar installation concerning this invention detects the 
consistency of the peak of a beat spectrum, and is characterized by 
having a quiescence body judging means to judge the peak group which has 
the consistency of the peak beyond a predetermined value as a quiescence 



body. 

[0023] The radar installation concerning this invention detects the 
consistency of the peak of a beat spectrum, and is characterized by 
having a quiescence body judging means to judge the peak group which has 
the consistency of the peak beyond a predetermined value as a quiescence 
body, and a quiescence body deletion means to delete the peak group 
which judged as a quiescence body with the quiescence body judging means. 
[0024] The radar installation concerning this invention is characterized 
by having a continuation road-side object detection means to detect a 
continuation road-side object based on the description of the peak 
spectrum of the beat signal produced with the reflective signal from a 
continuation road-side object. 

[0025] The radar installation concerning this invention is characterized 
by to have a continuation road-side object detection means detect a 
continuation road-side object based on the description of the peak 
spectrum of the beat signal produced with the reflective signal from a 
continuation road-side object, and a continuation road-side object 
deletion means delete the peak spectrum concerning the continuation 
road-side object detected with the continuation road-side object 
detection means. 

[0026] A quiescence body judging means judges the peak group which has 
the consistency of the peak beyond a predetermined value as a quiescence 
body. It is clear from an experiment that the peak of a beat spectrum 
has a peak consistency large [ continuation road-side objects' /, such 
as a sound-proof wall of a highway and a guard rail, ] in the 
predetermined frequency range in succession two or more as compared with 
a car etc. Therefore, based on the consistency of a peak, a quiescence 
road-side object is detectable. While being able to aim at reduction of 
throughput, and reduction of incorrect pairing by carrying out the peak 
of the beat spectrum detected as a quiescence road-side object out of 
the object of combination processing (pairing processing) with the beat 
frequency at the time of a frequency rise, and the beat frequency at the 
time of frequency descent, improvement in processing effectiveness can 
be aimed at by making unnecessary the distance over a continuation road- 
side object, and a relative-velocity operation. 

[0027] Since a continuation road-side object detection means detects a 
continuation road-side object based on the description of the peak 
spectrum of the beat signal produced with the reflective signal from a 
continuation road-side object, it can detect a continuation road-side 
object exactly. And while being able to aim at reduction of throughput, 
and reduction of incorrect pairing by carrying out the peak of the beat 



spectrum detected as a continuation road-side object out of the object 
of combination processing (pairing processing) with the beat frequency 
at the time of a frequency rise, and the beat frequency at the time of 
frequency descent, improvement in processing effectiveness can be aimed 
at by making unnecessary the distance over a continuation road-side 
object, and a relative-velocity operation. 
[0028] 

[Embodiment of the Invention] Turn light, a supersonic wave, or an 
electric wave to a body, and the radar installation concerning this 
invention emits it. It is the radar installation which receives the 
reflective signal from this body and detects an objective location based 
on an input signal. Detect the consistency of the peak of an input 
signal and it has a quiescence body judging means to judge the peak 
group which has the consistency of the peak beyond a predetermined value 
as a quiescence body. Since the stationary continuation road-side 
objects, such as a guard rail, can be judged as a quiescence body with 
the high consistency of a peak based on an input signal and the car and 
continuation road-side object under low transit of the consistency of a 
peak can be distinguished and judged The input signal about the car 
under transit can be efficiently processed by making a continuation 
road-side object into the outside for detection. 

[0029] Hereafter, the gestalt of implementation of this invention is 
explained based on an accompanying drawing. In addition, the gestalt of 
operation of the radar installation of this invention explains the case 
where this invention is applied to a FM-CW radar installation. Drawing 4 
is the block block diagram of the radar installation concerning this 
invention. The radar installation 1 concerning this invention consists 
of the body section 2 of an FM-CW radar, and the radar signal-processing 
section 3. The radar signal-processing section 3 consists of the signal 
taking-in section (A/D-conversion section) 11, the frequency analysis 
section (FFT section) 12, the peak detecting element 13, the 
continuation road-side object processing section 10, distance and 
relative-velocity operation part 14 (pairing section), the clustering 
processing section 15, and the target processing section 16. The radar 
signal-processing section 3 is equipped with the continuation road-side 
object processing section 10 to the conventional radar signal-processing 
section shown in drawing 3 , and that of other configurations is the 
same as that of the conventional radar signal-processing section shown 
in drawing 3 . 

[0030] The body section 2 of a FM-CW radar transmits periodically the 
modulated wave to which a frequency repeats a rise and descent by 



predetermined modulation width of face, receives the reflected wave 
reflected by the body, and outputs the beat signal concerning the 
frequency of the difference of the frequency of a transmission wave, and 
the frequency of a received wave. Two or more beams are put in order in 
each direction, and it discharges, or it discharges, scanning a beam for 
every direction, and the body section 2 of a FM-CW radar is receiving 
the received wave from each, respectively, and is taken as the 
configuration of the multi-beam type which detects an object for every 
direction. Moreover, the approach of making high frequency scanning 
continuously with a mechanical means may be adopted. 

[0031] The signal taking-in section (A/D-conversion section) 11 carries 
out A/D conversion of the beat signal outputted from the body section 2 
of an FM-CW radar of a multi-beam type, and supplies a digital beat 
signal to the frequency analysis section (FFT section) 12. The 
frequency-analysis section (FFT section) 12 carries out frequency 
analysis (spectrum analysis) of a digital beat signal to a digital beat 
signal by performing fast-Four ier-transform processing, and outputs 
frequency-analysis (spectrum analysis) data to it. The frequency- 
analysis section (FFT section) 12 attaches correspondence with the 
information which shows a beam radiation direction CHn and rising limb, 
and downward section side, and outputs frequency-analysis (spectrum 
analysis) data. 

[0032] The peak detecting element 13 detects the peak of a beat signal 
based on frequency-analysis (spectrum analysis) data. The peak detecting 
element 13 detects all of the peak of these plurality, when there are 
two or more peaks, the frequency (peak frequency) and level (peak level) 
of a peak which detected the peak detecting element 13 — correspondence 
— the price — ****** is carried out. The peak detecting element 13 
attaches correspondence with the information which shows a beam 
radiation direction CHn and rising limb, and downward section side, and 
outputs a peak frequency and a peak level. 

[0033] the continuation road-side object processing section 10 — the 
beam radiation direction CHn exception — and the peak which starts the 
judgment of a continuation road-side object and a continuation road-side 
object for a rising limb side and every downward section side is removed. 
The continuation road-side object processing section 10 removes the peak 
which starts the judgment of a continuation road-side object, and a 
continuation road-side object based on the peak data (a peak frequency, 
peak level) by the side of the rising limb of the beam radiation 
direction CHI. Next, the peak which starts the judgment of a 
continuation road-side object and a continuation road-side object based 



on the peak data (a peak frequency, peak level) by the side of the 
downward section of the beam radiation direction CHI is removed, next, 
the beam radiation directions CH2 and CH3 — the peak which starts the 
judgment of a continuation road-side object and a continuation road-side 
object about is removed for sequential. 

[0034] The continuation road-side object processing section 10 carries 
out counting of the number of the peaks detected by the rising limb side 
(the number of peaks). When the number of peaks by the side of a rising 
limb is below the number of permissible peaks (for example, 3) set up 
beforehand, peak data are outputted as it is and processing of peak 
removal is not performed. 

[0035] When the number of peaks is over the number of permissible peaks 
(for example, 3) set up beforehand by either the rising limb side or the 
downward section side, the continuation road-side object processing 
section 10 judges it as that by which the continuation road-side object 
(a median strip etc. is included) is detected in the beam radiation 
direction, and performs detection processing of the consistency of the 
number of peaks described below. 

[0036] The continuation road-side object processing section 10 asks for 
the delta frequency between each peak (spacing) about two or more peaks 
detected by the rising limb side. The peak delta frequency of each peak 
is equivalent to a peak and the range difference of the detected body. 
The continuation road-side object processing section 10 carries out 
grouping of the peak within the peak delta frequency for a continuation 
road-side object judging (for example, delta frequency equivalent to the 
distance of 10 meters) set up beforehand. That is, grouping of the peak 
with a high consistency with small spacing of a peak frequency is 
carried out, and a quiescence body is judged. The continuation road-side 
object processing section 10 judges the peak group by which grouping was 
carried out as quiescence bodies, such as a continuation road-side 
object. 

[0037] In the technique of judging a continuation road-side object on 
the basis of the consistency of such a number of peaks, like [ in the 
case of being shown, for example in drawing 5 (a) ], the relative 
velocity of a continuation road-side object and the car under transit 
(VI, VO) is large, and when the relative velocity of a precedence 
vehicle (VI) and a self car (V0) is small, the peak data detected are 
detected, as shown in drawing 5 (b). That is, even if the spectrum data 
of a quiescence anchorage (road-side object) and a precedence vehicle 
(VI) overlap, by computing, spacing, i.e., the peak consistency, of a 
peak of each object, the grouping of the peak group of high density can 



be carried out, it can detect as a continuation road-side object, and 
this continuation road-side object can be deleted. 

[0038] The continuation road-side object processing section 10 confirms 
whether the peak by bodies other than a continuation road-side object is 
included in the peak group which carried out grouping, and raises 
dependability. This check is performed based on the peak data of the 
adjoining beam radiation direction. In addition, the adjoining beam 
radiation direction here is the beam radiation direction which adjoins 
inside. For example, when the peak group which starts a continuation 
road-side object in the beam radiation direction CHI shown in drawing 2 
is detected, based on the peak data of the beam radiation direction CH2 
inside the beam radiation direction CHI, it is confirmed whether the 
peak concerning a car etc. is included in the peak group. Moreover, when 
the peak group which starts a median strip in the beam radiation 
direction CH5 is detected, based on the peak data of the beam radiation 
direction CH4 inside the beam radiation direction CH5, it is confirmed 
whether the peak concerning a car etc. is included in the peak group. 
[0039] When there are no data of the peak frequency the same as that of 
each peak frequency which carried out grouping, or almost same in the 
peak data in the adjoining beam radiation direction, the continuation 
road-side object processing section 10 judges the peak data of the peak 
group which carried out grouping to be peak data of a road-side object, 
and deletes them. The continuation road-side object processing section 
10 in the peak data in the adjoining beam radiation direction There are 
data of the peak frequency the same as that of each peak frequency which 
carried out grouping, or almost same. And when the same or almost same 
peak frequency exists independently (the peak delta frequency for a 
continuation road-side object judging (for example, delta frequency 
equivalent to the distance of 10 meters) is exceeded as data of a road- 
side object, and it is existence), The peak data of the frequency the 
same as that of the peak frequency in the adjoining beam radiation 
direction or almost same are judged not to be a road-side object, it 
considers as the outside of the object of grouping, and the other peak 
data are deleted as data of a road-side object. Although the 
continuation road-side object processing section 10 has data of the peak 
frequency the same as that of each peak frequency which carried out 
grouping, or almost same in the peak data in the adjoining beam 
radiation direction When the peak of the adjoining beam radiation 
direction does not exist independently, the peak group which carried out 
grouping is judged to be a road-side object, and peak data are deleted 
(when in other words the peak which starts a continuation road-side 



object also in the adjoining beam radiation direction is detected). 
[0040] The continuation road-side object processing section 10 attaches 
and outputs correspondence with the information which removes the peak 
data judged as a continuation road-side object, and shows a beam 
radiation direction CHn and rising limb, and downward section side for 
the left-behind peak data. This continuation road-side object processing 
section 10 constitutes the quiescence body judging means indicated to 
the claim, the quiescence body deletion means and the continuation road- 
side object detection means, and the continuation road-side object 
deletion means. 

[0041] The continuation road-side object spectrum data storage section 
in which the spectrum data with which the continuation road-side object 
processing section 10 has the description of a continuation road-side 
object are stored beforehand, The correlation degree operation part 
which asks for the correlation degree of the spectrum data which have 
the description of the continuation road-side object registered 
beforehand, and the peak data supplied from the peak detecting element 
13, It is good also as a configuration equipped with a continuation 
road-side object deletion means to delete the peak data concerning the 
continuation road-side object actually detected based on the correlation 
degree. The spectrum data obtained when typical continuation road-side 
objects (for example, a guard rail, a sound-proof wall, a wire gauze, a 
median strip, etc.) are detected in the body section 2 of an FM-CW radar 
are stored in the continuation road-side object spectrum data storage 
section, respectively. Correlation degree operation part asks for the 
correlation degree of the spectrum data concerning the specified 
continuation road-side object, and the peak data supplied from the peak 
detecting element 13 while specifying the class of continuation road- 
side object by taking correlation with the spectrum data concerning 
various kinds of continuation road-side objects stored in the 
continuation road-side object spectrum data storage section, and the 
peak data supplied from the peak detecting element 13. A continuation 
road-side object deletion means removes the peak data concerning a 
continuation road-side object out of the peak data supplied from the 
peak detecting element 13 based on a correlation degree. 
[0042] Distance and the relative-velocity operation part (pairing 
section) 14 perform combination (pairing) of the peak frequency detected 
by the continuation road-side object processing section 10 by the 
rising-limb side for every beam radiation direction based on the peak 
data from which the peak data concerning a continuation road-side object 
were removed, and the peak frequency detected by the downward section 



side, and calculates the distance and the relative velocity to an object 
based on the peak frequency put together. When two or more peaks are 
detected, distance and the relative-velocity operation part (pairing 
section) 14 calculate distance and relative velocity about two or more 
combination of all, and determines the most appropriate combination from 
the result of an operation of distance and relative velocity. The 
clustering processing section 15 carries out grouping of the data 
(distance and relative velocity) from the same object based on the 
distance and relative velocity which were detected for every beam 
radiation direction. The target processing section 16 calculates the 
width of face of the same object, and outputs the location (distance, 
bearing) of each object, relative velocity, and width of face while it 
calculates the center-of-gravity location of the same object, and 
bearing of a center of gravity based on the peak level detected for 
every beam radiation direction. 

[0043] Drawing 6 is the explanatory view showing actuation of the 
continuation road-side object detection processing in the continuation 
road-side object processing section, and continuation road-side object 
deletion. Drawing 6 (a) shows the peak spectrum with which drawing 6 (d) 
was detected by the downward section side of the beam radiation 
direction CH2 in the peak spectrum with which drawing 6 (c) was detected 
by the downward section side of the beam radiation direction CHI in the 
peak spectrum with which drawing 6 (b) was detected by the rising limb 
side of the beam radiation direction CH2 in the peak spectrum detected 
by the rising limb side of the beam radiation direction CHI. 
[0044] As shown in drawing 6 (a), five peaks (peak frequencies fa, fb, 
fc, fd, and fe) are detected by the rising limb side of the beam 
radiation direction CHI, and when the difference of each peak frequency 
is less than a peak delta frequency for a continuation road-side object 
judging (for example, delta frequency equivalent to the distance of 10 
meters), grouping of the five peaks is carried out as a continuation 
road-side object. And as shown in drawing 6 (b), when the peak of the 
peak frequency corresponding to each peak frequencies fa, fb, fc, fd, 
and fe is not detected in the spectrum by the side of the rising limb of 
the adjoining beam radiation direction CH2, the peak data concerning 
five peaks (peak frequencies fa, fb, fc, fd, and fe) are deleted. As 
shown in drawing 6 (c), five peaks (peak frequencies fl, f2, f3, f4, and 
f5) are detected by the downward section side of the beam radiation 
direction CHI, and when the difference of each peak frequency is less 
than a peak delta frequency for a continuation road-side object judging 
(for example, delta frequency equivalent to the distance of 10 meters), 



grouping of the five peaks is carried out as a continuation road-side 
object. And as shown in drawing 6 (d), when the peak of the peak 
frequency corresponding to each peak frequencies fl-f5 is not detected 
in the spectrum by the side of the downward section of the adjoining 
beam radiation direction CH2, the peak data concerning five peaks (peak 
frequencies fl-f5) are deleted. 

[0045] Drawing 7 is the explanatory view showing actuation of the 
continuation road-side object detection processing in the continuation 
road-side object processing section, and continuation road-side object 
deletion. Drawing 7 (a) shows the peak spectrum with which drawing 7 (c) 
was detected by the downward section side of the beam radiation 
direction CH3 in the peak spectrum with which drawing 7 (b) was detected 
by the rising limb side of the beam radiation direction CH2 in the peak 
spectrum detected by the rising limb side of the beam radiation 
direction CHI. 

[0046] Six peaks are detected in drawing 7 (a). Among these, since the 
peak frequency flO and the peak frequency fll are further separated from 
the peak delta frequency for a continuation road-side object judging, 
the peak frequency flO is left behind as an independent peak. Since the 
difference of each peak frequency is smaller than the peak delta 
frequency for a continuation road-side object judging, grouping of the 
five peaks of the peak frequencies f 11-f 15 is carried out as a 
continuation road-side object. The peak which has the almost same peak 
frequency as the peak frequencies f 13, fl4, and f 15 Although detected in 
the adjoining beam radiation direction CH2 (f 131, f 141, f 151 which are 
shown in drawing 7 (b)), since each peak detected in the adjoining beam 
radiation direction CH2 is also judged as a continuation road-side 
object Each peak data (f 11-f 15) by which grouping was carried out as a 
continuation road-side object in the beam radiation direction CHI is 
deleted. Although grouping of each peaks f 131, f 141, f 151, f 16, and fl7 
is carried out as a continuation road-side object in drawing 7 (b) since 
the difference of each peak frequency is smaller than the peak delta 
frequency for a continuation road-side object judging In the adjoining 
beam radiation direction CH3, the independent peak (peak frequency f 171) 
is detected. Since the peak frequency fl7 detected in the beam radiation 
direction CH2 and the peak frequency f 171 detected in the beam radiation 
direction CH3 are the almost same frequencies, It is judged that the 
peak frequencies f 17 detected in the beam radiation direction CH2 may be 
reflective signals, such as a precedence vehicle, and it is left behind 
as an independent peak. Consequently, the peak data of other peaks (f 131, 
f 141, f 151, F16) except the peak frequency fl7 are deleted in each peak 



detected in the beam radiation direction CH2. 

[0047] Drawing 8 and drawing 9 are the explanatory views showing the 
example of detection of a precedence car and a continuation road-side 
object. The case where drawing 9 performs detection processing of a 
continuation road-side object and removal processing of a continuation 
road-side object for the case where drawing 8 does not perform detection 
processing of a continuation road-side object and removal processing of 
a continuation road-side object is shown. Drawing 8 (a) and drawing 9 

(a) are running the pons which has a guard rail on both sides, and show 
road environment with one precedence car. Drawing 8 (b) and drawing 9 

(b) show the peak data (peak frequency) detected by the rising limb side 
in the location corresponding to a peak frequency. Drawing 8 (c) and 
drawing 9 (c) show the peak data (peak frequency) detected by the 
downward section side in the location corresponding to a peak frequency. 
Drawing 8 (d) and drawing 9 (d) show the location of the object which 
pairing processing was made and was calculated based on the result. In 
addition, in drawing 8 (b) - drawing 8 (d), drawing 9 (b) - drawing 9 
(d), an axis of ordinate is a metric unit about the distance from a 
self-car, and the axis of abscissa shows width of face by the metric 
unit. 

[0048] When running the pons which has a guard rail on both sides, the 
signal reflected by the guard rail of both sides is received. For this 
reason, as shown in drawing 8 (b) and drawing 8 (c), the peak data 
constellation GL concerning a left-hand side guard rail and the peak 
data constellation GR concerning a right-hand side guard rail are 
detected. Sign S is a peak data constellation concerning a precedence 
car. While the peak data concerning a guard rail on either side have 
many the peaks, the numbers of peaks differ by the rising limb and 
downward section side in many cases. For this reason, pairing processing 
takes much time amount. Moreover, it is easy to generate incorrect 
pairing. Consequently, it takes time amount mostly until it obtains the 
result of an operation shown in drawing 8 (d). On the other hand, by 
performing detection processing of a continuation road-side object and 
removal processing of a continuation road-side object, as shown in 
drawing 9 (b) and drawing 9 (c), the peak data concerning a continuation 
road-side object can be removed, and only the peak data concerning the 
precedence car S can be obtained. Therefore, pairing processing, and 
distance and relative-velocity data processing can be performed in a 
short time. In addition, although the FM-CW radar of a millimeter wave 
band was mentioned as the example and the gestalt of this operation 
explained it, this invention is applicable to the pulse of a laser radar 



and a millimeter wave band or a Doppler radar, an ultrasonic radar, etc. 
[0049] 

[Effect of the Invention] The radar installation applied to this 
invention as explained above After removing the peak data applied to a 
continuation road-side object based on the description of the peak 
spectrum of a continuation road-side object Since it considered as the 
configuration which performs combination processing (pairing processing) 
with the beat frequency at the time of a frequency rise, and the beat 
frequency at the time of frequency descent, and calculates distance and 
relative velocity The distance and the relative-velocity operation of as 
opposed to [ both ] a continuation road-side object to which the 
throughput [ beat frequency / at the time of frequency descent / the 
beat frequency at the time of a frequency rise and ] of combination 
processing (pairing processing) can make it decrease can be made 
unnecessary. Therefore, while being able to aim at improvement in 
processing effectiveness, reduction of incorrect pairing can be aimed at. 
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[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing an example of peak spectrum 

data in case there is no continuation road-side object 

[Drawing 2] The explanatory view showing an example of peak spectrum 

data in case there is a continuation road-side object 

[Drawing 3] The block block diagram of the conventional radar signal 

processor 

[Drawing 4] The block block diagram of the FM-CW radar installation 
concerning this invention 

[Drawing 5] A continuation road-side object and the judgment explanatory 



view of a precedence vehicle 

[Drawing 6] The explanatory view showing actuation of the continuation 
road-side object detection processing in the continuation road-side 
object processing section, and continuation road-side object deletion 
[Drawing 7] The explanatory view showing actuation of the continuation 
road-side object detection processing in the continuation road-side 
object processing section, and continuation road-side object deletion 
[Drawing 8] The explanatory view showing the precedence car when not 
performing detection processing of a continuation road-side object and 
removal processing of a continuation road-side object, and the example 
of detection of a continuation road-side object 

[Drawing 9] The explanatory view showing the example of detection at the 
time of performing detection processing of a continuation road-side 
object and removal processing of a continuation road-side object 
[Description of Notations] 

1 A FM-CW radar installation, 2 [ — The signal taking-in section (A/D- 
conversion section), 12 / — The frequency analysis section (FFT 
section), 13 / — A peak detecting element, 14 / — Distance and 
relative-velocity operation part (pairing section), 15 / — The 
clustering processing section 16 / — Target processing section. ] — 
The body section of a FM-CW radar, 3 — The radar signal-processing 
section, 10 — The continuation road-side object processing section, 11 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 3] 

101 

I 




102 




103 

I 






5 


(FFT oC) 


— » 















mil ■ SttSSiSgSP 


3> 








\ 

104 




105 


1 

106 



[Drawing 1] 

(a) 



CH3 CH4 CH5 



CHI 
Stfl T1 




WffiTQ 



(b) 

CH3 CH4 CH5 
CH2 v | f CH6 



(c) 

_ CH3 CH4 CH5 
CH2 \ | / CH6 




[Drawing 2] 



(a) 



CH3 CH4 CH5 
CH2 \ / CH6 



mmmrn 



CH7 




(b) 

CH3 CH4 CH5 



(c) 

CH3 CH4 CH5 




[Drawing 4] 



1 



~"N" FM-CW 



t'-t- fi^- 



<A/D$&8B) 



12 

_L 



CFFTtf) 



FM-CW U-?M 



13 



10 

_L 













mm 







mm. d 



14 



15 



16 



[Drawing 5] 




v« 




(a) 



(b) 



[Drawing 6] 



(a) CHI ±&m\ 



(b) CH2 ±#S5ffl 



(c) CHI TBSWM 



(d) CH2 TRSffflJ 



f a fb fc f d f e 



fg 



JUL 



f 1 f2 f3 14 f5 



16 



[Drawing 7] 



(a) CH1 ±#g?{HI 





/ 






1 1 




f10 f1 


1 f13 f!5 
f12 f14 



A 



(b) ch2 ±&mi 



(c) CH3 JbJHM 



ii 



f131 1151 f17 
f141 f16 



f171 



[Drawing 8] 



(a) mt&mm 




(b) 
<±#KMB) 



(c) 




(d) 
tttbttft 



100 



50 



-10 0 10 



[Drawing 9] 



(a) ilf&gig 




[Translation done. ] 



